Morphogenesis of Avian Infectious Bronchitis Virus in Chicken Embryo Fibroblasts
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Avian infectious bronchitis virus is a ribonucleic acid-containing ether-sensitive medium-sized virus lacking direct haemagglutinating activity except under special circumstances (Cunningham, 1963; Biswal, Nazerian & Cunningham, I966) and has been considered as a possible myxovirus on these bases (Cabasso, i965) . Recent studies of the morphogenesis of infectious bronchitis virus in chick embryos revealed its similarity to a human virus isolated from patients with respiratory disease (Becker et The purpose of the present study is to describe the morphogenesis of infectious bronchitis virus in cell culture. The I I4th passage of infectious bronchitis virus strain 42 in chicken embryo kidney cell culture (Cunningham & Spring, 1965) was used with fibroblast cultures prepared from chickenembryos free of leucosis virus (provided by Dr R. E. Luginbuhl, Department of Animal Diseases, University of Connecticut, Storrs). The cultures, in 60 × 15 mm. Petri dishes from which the medium had been decanted, were inoculated with 5 × iO p.f.u, in o'5 ml. as titrated in chicken embryo kidney cells and incubated for 9o min. at 37 ° in an atmosphere of 5 ~o COs and 85 ~o relative humidity. The cells were then washed with phosphate-buffered saline solution and reincubated under a liquid medium composed of 4 parts medium 199 and 5 parts medium F Io (Grant Island Biological Co., Grand Island, New York) with 5 Yo tryptose phosphate broth, 4 ~o calf serum, and the necessary amounts of antibiotics.
After 4o hr, when there was extensive degeneration of the cells, the ceils were scraped from the dishes, fixed in I ~o osmium tetroxide, and embedded in Epon 812. Thin sections were made with a MT2 Porter-Blum ultramicrotome, stained with uranyl acetate and lead citrate, and examined with a Siemens I A electron microscope.
The cells were at different stages of infection (P1. x). Multiplication of the virus appeared to be entirely intracytoplasmic and to occur most likely by budding into the cytoplasmic vesicles. Budding did not occur at the cell membrane. In the moderately infected cells (P1. I a), some of the cytoplasmic vesicles contained viral particles but it is not clear whether these were progeny virus or viruses penetrated into the cell. The vesicles, however, appeared to open to the surface of the cell for release of the virus. No morphological changes were observed in the nucleus except the widening of the space between the nuclear membrane and its cytoplasmic counterpart.
Cells in the advanced stages of infection (P1. I b) had lost their subcellular differentiation but the numerous cytoplasmic vesicles contained virus from 7o to IOO m# in diameter. The virus did not have a distinct nucleoid, but did have a poorly defined double membrane or shell (P1. I c).
This study confirms that morphogenesis and replication of infectious bronchitis virus is similar in chicken embryo fibroblasts, and in the chorioallantoic membrane of chick
